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(54) PREVENTING DEVICE OF DEVIATION FROM LANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an occupant 
from feeling uncomfortableness in preventing 
deviation from a lane by controlling a braking/driving 
force. 

SOLUTION: This preventing device of deviation from 
the lane comprises various sensors for detecting a 
running state of an own vehicle, a control unit 8 of the 
braking/driving force that calculates an estimated 
deviation amount value from a future running lane of 
the own vehicle based on the running state of the 
own vehicle detected by the sensors, calculates a 
braking/driving force control amount of each wheel so 
as to generate yaw moment in the avoiding direction 
of the deviation from the running lane of the own 
vehicle based on the estimated deviation amount value, and calculates a braking force 
control amount of each wheel so as to decelerate the own vehicle based on the estimated 
deviation amount value, and a braking fluid pressure control circuit 7 for controlling the 
braking/driving force of each wheel in response to the braking force control amount. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. & 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A run state detection means to detect the run state of a self-car, and an amount 
presumption means of deviation to compute the amount estimate of deviation from the slow lane of a 
future self-car based on the run state of the self-car detected with said run state detection means A 
braking/dnvmg force controlled-variable calculation means to compute the braking/driving force 
controlled variable of each wheel so that the yaw moment may occur in the direction which avoids 
deviation from the slow lane of a self-car based on the amount estimate of deviation computed with 
said amount presumption means of deviation, A slowdown controlled-variable calculation means to 
compute the damping force controlled variable of each wheel based on the amount estimate of 
deviation computed with said amount presumption means of deviation so that it may slow down The 
lane deviation arrester characterized by having the braking/driving force control means which 
controls the braking/driving force of each wheel according to the damping force controlled variable 
computed with the braking/driving force controlled variable computed with said braking/driving 
force controlled-variable calculation means, and said slowdown controlled-variable calculation 
means. 

[Claim 2] The lane deviation arrester according to claim 1 characterized by having an amount 
calculation means of deviation evasion assignments to change the damping force controlled variable 
computed with said slowdown controlled-variable calculation means while changing the 
braking/driving force controlled variable computed by said braking/driving force control means 
based on the run state detected with said run state detection means. 

[Claim 3] Said amount calculation means of deviation evasion assignments is a lane deviation 
arrester according to claim 2 characterized by changing greatly the damping force controlled variable 
computed with said slowdown controlled-variable calculation means while changing small the 
braking/dnving force controlled variable computed by said said braking/driving force control means 
as the yaw moment of a self-car becomes large. 

[Claim 4] Said braking/driving force controlled-variable calculation means is a lane deviation 
arrester according to claim 1 to 3 characterized by preparing a upper limit in the difference of the 
braking/dnving force of a left right wheel. 

[Claim 5] Said slowdown controlled-variable calculation means is a lane deviation arrester according 
to claim 1 to 4 characterized by computing the damping force controlled variable of each wheel so 
that it may slow down when the magnitude of the amount estimate of deviation computed with said 
amount presumption means of deviation is beyond the predetermined set point 
[Claim 6] Said slowdown controlled-variable calculation means is a lane deviation arrester given in 
the claim 5 characterized by making said set point small as the curvature of the slow lane of the self- 
car detected with said run state detection means becomes large. 

[Claim 7] Said braking/driving force controlled-variable calculation means is a lane deviation 
arrester according to claim 1 to 6 characterized by computing the target yaw moment from the 
difference of the lateral displacement to the slow lane of the future self-car presumed from the run 
state of the self-car detected with said run state detection means, and lateral-displacement threshold 
value, and computing the braking/driving force controlled variable of each wheel based on this target 
yaw moment. & 

[Claim 8] Said braking/driving force control means is a lane deviation arrester according to claim 1 
http://vvww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww4.ipd... 1/11/2008 
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to 7 characterized by the damping force of a left right wheel being controllable according to an 
individual at least. 

[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lane deviation arrester which prevents deviation 

from the slow lane of a self-car during transit. 

[0002] 

[Description of the Prior Art] Conventionally, as such a lane deviation arrester, there are some which 
are indicated by JP,1 1-96497,A, for example. This lane deviation arrester prevents lane deviation 
with a self-car judging becoming that it is likely to deviate from the slow lane, and outputting the 
steering controlling torque which is extent which an operator can overcome easily according to the 
amount of strike slips of the transit location of the self-car to the criteria location of the slow lane 
with a steering actuator. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since a steering actuator is needed, it is 
possible [ it ] to control the damping force or driving force of each wheel using antiskid-control 
equipment or a driving force control unit, consequently to make a car generate the yaw moment and 
to control the transit direction or transit location of a self-car with said conventional lane deviation 
arrester. 

[0004] However, when the sudden curve appeared in the slow lane of a self-car when it was going to 
constitute the lane deviation arrester which the braking/driving force of each wheel is controlled 
[ arrester ] in this way, and makes a car generate the yaw moment for example, the amount of strike 
slips of the transit location of the self-car to the criteria location of the slow lane became large, the 
big yaw moment occurred by braking/driving force control, and there was a possibility of giving 
crew sense of incongruity. 

[0005] Then, this invention is made paying attention to the unsolved trouble of the above-mentioned 
Prior art, and in controlling braking/driving force and preventing lane deviation, let it be a technical 
problem to offer the slow lane deviation arrester which prevents giving crew sense of inconeruitv 
[0006] A B y ' 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the lane 
deviation arrester which is invention concerning claim 1 A run state detection means to detect the 
run state of a self-car, and an amount presumption means of deviation to compute the amount 
estimate of deviation from the slow lane of a future self-car based on the run state of the self-car 
detected with said run state detection means, A braking/driving force controlled- variable calculation 
means to compute the braking/driving force controlled variable of each wheel so that the yaw 
moment may occur in the direction which avoids deviation from the slow lane of a self-car based on 
the amount estimate of deviation computed with said amount presumption means of deviation, A 
slowdown controlled-variable calculation means to compute the damping force controlled variable of 
each wheel based on the amount estimate of deviation computed with said amount presumption 
means of deviation so that it may slow down, It is characterized by having the braking/driving force 
control means which controls the braking/driving force of each wheel according to the damping 
force controlled variable computed with the braking/driving force controlled variable computed with 
said braking/driving force controlled-variable calculation means, and said slowdown controlled- 
variable calculation means. 
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[0007] Moreover, in the lane deviation arrester which is invention according to claim 1, invention 
concerning claim 2 is characterized by having an amount calculation means of deviation evasion 
assignments to change the damping force controlled variable computed with said slowdown 
controlled-variable calculation means while it changes the braking/driving force controlled variable 
computed by said braking/driving force control means based on the run state detected with said run 
state detection means. 

[0008] Furthermore, in the lane deviation arrester whose invention concerning claim 3 is invention 
according to claim 2, said amount calculation means of deviation evasion assignments is 
characterized by changing greatly the damping force controlled variable computed with said 
slowdown controlled-variable calculation means while it changes small the braking/driving force 
controlled variable computed by said said braking/driving force control means as the yaw moment of 
a self-car becomes large. 

[0009] Moreover, invention concerning claim 4 is characterized by preparing a upper limit in the 
difference of the braking/driving force of a left right wheel in the lane deviation arrester which is 
invention according to claim 1 to 3. Moreover, in the lane deviation arrester whose invention 
concerning claim 5 is invention according to claim 1 to 4, said slowdown controlled-variable 
calculation means is characterized by computing the damping force controlled variable of each 
wheel so that it may slow down, when the magnitude of the amount estimate of deviation computed 
with said amount presumption means of deviation is beyond the predetermined set point. 
[0010] Moreover, in the lane deviation arrester whose invention concerning claim 6 is invention 
according to claim 5, said slowdown controlled-variable calculation means is characterized by 
making said set point small as the curvature of the slow lane of the self-car detected with said run 
state detection means becomes large. In the lane deviation arrester whose invention concerning claim 
7 is invention according to claim 1 to 6 moreover, said braking/driving force controlled-variable 
calculation means It is characterized by computing the target yaw moment from the difference of the 
lateral displacement to the slow lane of the future self-car presumed from the run state of the self-car 
detected with said run state detection means, and lateral-displacement threshold value, and 
computing the braking/driving force controlled variable of each wheel based on this target yaw 
moment. 

[001 1] Moreover, in the lane deviation arrester whose invention concerning claim 8 is invention 
according to claim 1 to 7, said braking/driving force control means is characterized by the damping 
force of a left right wheel being controllable according to an individual at least 
[0012] 

[Effect of the Invention] Therefore, if it is in the lane deviation arrester which is invention 
concerning claim 1 Based on the run state of a self-car, the amount estimate of deviation from the 
slow lane of a future self-car is computed. While computing the braking/driving force controlled 
variable of each wheel so that the yaw moment may occur in the direction which avoids deviation 
from the slow lane of a self-car based on the amount estimate of deviation In order to compute the 
damping force controlled variable of each wheel based on said amount estimate of deviation so that a 
self-car may slow down, and to control the braking/driving force of each wheel according to said 
braking/driving force controlled variable and said damping force controlled variable, For example, 
since the amount estimate of deviation concerned can be made small by slowing down a self-car and 
the yaw moment generated by braking/driving force control can be made small when a sudden curve 
appears ahead [ self-car ] and the amount estimate of deviation of a self-car becomes large ahead, it 
is not necessary to give crew sense of incongruity. 

[0013] Moreover, if it is in the lane deviation arrester which is invention concerning claim 2 When 
the yaw moment of a self-car is large while changing a braking/driving force controlled variable 
based on the run state of a self-car in order to change a damping force controlled variable for 
example According to the run state of a self-car, the yaw moment and damping force can be made 
suitable as the yaw moment which slows down a self-car and is generated by braking/driving force 
control is made small, even if the deviation estimate of a self-car is small. 
[0014] Furthermore, if it is in the lane deviation arrester which is invention concerning claim 3 
When the yaw moment of a self-car is large in order to change a damping force controlled variable 
greatly for example, while changing a braking/driving force controlled variable small as the yaw 
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moment of a self-car becomes large Since the yaw moment which a self-car is slowed down and 
generated by braking/driving force control becomes small even if the deviation estimate of a self-car 
is small, it is not necessary to give crew sense of incongruity. 

[0015] Moreover, if it was in the lane deviation arrester which is invention concerning claim 4, since 
the upper limit was prepared in the difference of the braking/driving force of a left right wheel,' the 
yaw moment generated by braking/driving force control can be certainly made small, and it is not 
necessary to give crew sense of incongruity. Furthermore, in order to compute the damping force 
controlled variable of each wheel so that it may slow down when the magnitude of the amount 
estimate of deviation is beyond the predetermined set point if it is in the lane deviation arrester 
which is invention concerning claim 5, the curve of the slow lane ahead of a self-car is loose, and it 
is not necessary to slow down a self-car and to give crew sense of incongruity until the amount 
estimate of deviation of a self-car is small. 

[0016] Moreover, even if the deviation estimate of a self-car is small in order to make said set point 
small as the curvature of the slow lane of a self-car becomes large if it is in the lane deviation 
arrester which is invention concerning claim 6 for example, when a sudden curve appears ahead 
[ self-car ], a self-car is slowed down, and buildup of the amount estimate of deviation of a self-car 
can be prevented. Moreover, if it is in the lane deviation arrester which is invention concerning claim 
7 In order to compute the target yaw moment from the difference of the lateral displacement to the 
slow lane of the future self-car presumed from the run state of a self-car, and lateral-displacement 
threshold value and to compute the braking/driving force controlled variable of each wheel based on 
this target yaw moment, For example, the target yaw moment can be enlarged, so that the difference 
of a lateral displacement and lateral-displacement threshold value becomes large, and deviation from 
the slow lane can be avoided certainly. 

[0017] Moreover, if it is in the lane deviation arrester which is invention concerning claim 8 Since 
the damping force of a left right wheel is controllable according to an individual at least, the yaw 
moment which controls the damping force of a left right wheel according to an individual, and is 
generated on a car Since it is made in agreement with the target yaw moment to the lane deviation 
evasion direction, deviation from the slow lane can be avoided and steering actuation of an operator 
is not affected, it is not necessary to give an operator sense of incongruity 
[0018] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt of the lane deviation arrester of 
this invention is explained based on an accompanying drawing. Drawing 1 is the car outline block 
diagram showing an example of the lane deviation arrester of this operation gestalt. It is the rear- 
drive car which carried the automatic transmission and the conventional differential gear, and the 
damping device makes damping force of a left right wheel independently controllable also with the 
order ring at this car. 

[0019] For the sign 1 in drawing, as for a booster and 3, a brake pedal and 2 are [ a master cylinder 
and 4 ] reservoirs. Usually the braking hydrostatic pressure by which pressure up was carried out by 
the master cylinder 3 according to the amount of treading in of the brake pedal 1 by the operator ~ 
each - wheel 5floor-line-5RR - each, although wheel-cylinder 6floor-line-6RR is supplied this 
master cylinder 3 - each - between wheel-cylinder 6floor-line-6RR(s), the braking hydrostatic 
pressure control circuit 7 infixes - having - **** - the inside of this braking hydrostatic pressure 
control circuit 7 - each ~ it is also possible to control the braking hydrostatic pressure of wheel- 
cylinder 6floor-line-6RR according to an individual. 

[0020] the braking hydrostatic pressure control circuit where said braking hydrostatic pressure 
control circuit 7 is used for an antiskid control or traction control - using ~ this operation gestalt » 
each - it is constituted so that the braking hydrostatic pressure of wheel-cylinder 6floor-line-6RR 
can be increase-decompressed independently, the braking hydrostatic pressure command value from 
the braking/driving force control unit 8 which mentions this braking hydrostatic pressure control 
circuit 7 later - responding - each - the braking hydrostatic pressure of wheel-cylinder 6floor-line- 
6RR is controlled. 

[0021] Moreover, when this car controls the throttle opening of a throttle valve 1 1 in the operational 
status of an engine 9, the selection change gear ratio of an automatic transmission 10, and a list, rear 
wheel 5RL which is a driving wheel, and the driving torque control unit 12 which controls the 
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driving torque to 5RR are formed. Operational status control of an engine 9 can be controlled by 
controlling fuel oil consumption and ignition timing, and can be controlled also by controlling a 
throttle opening simultaneously. In addition, although it is also possible to control the driving torque 
of rear wheel 5RL and 5RR which is independent and is a driving wheel, this driving torque control 
unit 12 controls driving wheel torque, referring to that driving torque command value, when the 
command value of driving torque is inputted from the braking/driving force control unit 8 mentioned 
above. 

[0022] Moreover, this car is equipped with CCD camera 13 and the camera controller 14 as an 
external world recognition sensor for detecting the location of the self-car in the slow lane to slow 
lane deviation prevention decision of a self-car. While detecting rain markers, such as a white line, 
for example and detecting the slow lane from the image pick-up image ahead of the self-car caught 
with CCD camera 13, it consists of this camera controller 14 so that curvature beta, the transit lane 
width L, etc. of a lateral displacement X and the slow lane from yaw angle [ of a self-car ] phi to that 
slow lane and the center of the slow lane can be computed. 

[0023] Moreover, yaw rate phi' generated on the acceleration sensor 15 which detects the 
acceleration Xg before and after generating on a self-car, and lateral acceleration Yg on this car, and 
a self-car The yaw rate sensor 16 to detect, output pressure of said master cylinder 3, The so-called 
master-cylinder-pressure Pm The master-cylinder-pressure sensor 17, the amount of treading in of an 
accelerator pedal to detect, namely, the accelerator opening sensor 18 which detects the accelerator 
opening Acc and the steering angle sensor 19 which detects the steering angle delta of a steering 
wheel 21 - each - the rotational speed of wheel 5floor-line-5RR - It has the turn signal indicator 
switch 20 which detects the direction directions actuation by sensor 22floor line - 22RR and the turn 
signal whenever [ wheel speed / which detects Vwi (i=floor line-RR) whenever / so-called wheel 
speed ], and those. detecting signals are outputted to said braking/driving force control unit 8. 
Moreover, curvature beta, the transit lane width L, etc. of a lateral displacement X and the slow lane 
from yaw angle [ of a self-car ] phi to the slow lane detected by said camera controller 14 and the 
center of the slow lane, and the driving torque Tw controlled by the driving torque control unit 12 
are also doubled, and it is outputted to the braking/driving force control unit 8. In addition, when 
directivity on either side is in the run state data of the detected car, each makes the left the'forward 
direction. That is, yaw rate phi 1 , and lateral acceleration Yg, the steering angle delta and yaw angle 
phi become a positive value at the time of anticlockwise rotation, and a lateral displacement X serves 
as a positive value, when having shifted from the center of the slow lane to the left. 
[0024] Furthermore, this car is equipped with vehicle inside story news presentation equipment 23 
equipped with the display or the loudspeaker, and a halt of lane deviation prevention control etc. is 
shown to crew according to the command from the braking/driving force control unit 8. Next, the 
logic of data processing performed by said braking/driving force control unit 8 is explained 
according to the flow chart of drawing 2 . this data processing - for example, 10msec(s). every - 
every predetermined sampling-time deltaT performs by the timer interruption. In addition, although 
the step for a communication link is not prepared in this flow chart, while the updating storage of the 
information acquired by data processing is carried out at any time at storage, required information is 
read from storage at any time. 

[0025] By this data processing, said each sensor and controller, and the various data from a control 
unit are first read at step SI. Specifically, it is [ the acceleration Xg before and after being detected 
by said each sensor, lateral acceleration Yg yaw rate phi', and ] Vwi whenever [ each wheel speed ]. 
The accelerator opening Acc, master-cylinder-pressure Pm The lateral displacement X from yaw 
angle [ of a self-car ] phi to the slow lane from driving torque Tw from the steering angle delta, a 
turn-signal-indicator-switch signal, and the driving torque control unit 12 and the camera controller 
14 and the center of the slow lane, the curvature beta of the slow lane, and the transit lane width L 
are read. 

[0026] Next, it shifts to step S2, and before being a non-driving wheel among Vwi(s) whenever 
[ each wheel speed / which was read at said step SI ], the travel speed V of a self-car is computed 
from the average of VwFL and VwFR whenever [ left-right-wheel-speed ]. Next, it shifts to step S3 
and the future presumed lateral displacement XS is computed as deviation estimate. According to the 
following one formula, the future presumed lateral displacement XS is computed using the travel 
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speed V of the self-car specifically computed at the curvature beta and said step S2 of a lateral 
displacement X and the slow lane from yaw angle phi to the slow lane of the self-car read at said step 
S 1 , and the center of the slow lane. 
[0027] 

XS=TtxVx(phi+TtxVxbeta)+X (1) Here, Tt is a time headway for front gaze distance 

calculation, and if a time headway Tt is multiplied by the travel speed V of a self-car, it will become 
a front gaze distance. That is, the lateral-displacement estimate from the center of the slow lane after 
a time headway Tt serves as the fiiture presumed lateral displacement XS. When this future 
presumed lateral displacement XS becomes more than predetermined lateral-displacement threshold 
value, with this operation gestalt, it is judged that a self-car may deviate from the slow lane in a 
deviation inclination, so that it may mention later. 

[0028] Next, it shifts to step S4 and a turning condition is judged. Specifically, the absolute value of 
the lateral acceleration Yg read at said step SI is the predetermined value YgO of a positive value. 
When it is above, it judges that it is in a steep-turn condition, and the car instability flag FCS is set. 
Moreover, when it is not in a steep-turn condition, the car instability flag FCS is reset. In addition, 
yaw rate phi' which added to this and was read at said step SI The target yaw rate which can be 
found from the travel speed V and the steering angle delta of a self-car is compared, the judgment of 
the steer condition of a self-car, and the so-called exaggerated steer or an undershirt steer is 
performed, and you may make it set up the car instability flag FCS in consideration of those 
judgment results, as shown in drawing 3 . 

[0029] Next, it shifts to step S5 and an intention judgment of an operator is made. When the 
travelling direction (longitudinal direction) of the steering angle delta and the self-car of a turn signal 
indicator switch judged from either at least read at said step SI and the travelling direction of the 
self-car judged from the sign (the left is forward) of the presumed lateral displacement XS computed 
at said step S3 are specifically in agreement, it judges that it is intentional lane modification, and the 
lane modification decision flag FLC is set. Moreover, when both are not in agreement, the lane 
modification decision flag FLC is made into a reset condition. 

[0030] Next, it judges whether the alarm of shifting to step S6 and a self-car being in a deviation 
inclination from the slow lane is carried out. When absolute value |XS| of the fiiture presumed lateral 
displacement as deviation estimate computed at said step S3 is more than the predetermined lateral- 
displacement threshold value Xc (for example, 0.8m), it supposes that an alarm is carried out, and 
when that is not right, specifically, it shall not carry out an alarm. In addition, absolute value |XS| 
and lateral-displacement threshold value Xc of said presumed lateral displacement In between, some 
allowances value may be given. Moreover, in order to prevent hunting of an alarm, a hysteresis may 
be prepared in a threshold. Furthermore, breadth of a car L0 of the one half value of the transit lane 
width L which read the lateral-displacement threshold value Xc at said step SI to a self-car You may 
set it as the value of the smaller one among the values and predetermined values (for example, 0.8m) 
which reduced the one half value. 

[0031] Next, it judges whether it shifts to step S7 and a self-car is in a deviation inclination from the 
slow lane. Absolute value |XS| of the fiiture presumed lateral displacement as deviation estimate 
computed at said step S3 like said step S6 specifically Said lateral-displacement threshold value Xc 
The deviation decision flag FLD is set noting that a self-car is in a deviation inclination from the 
slow lane, when it is above, and when that is not right, no self-car makes the deviation decision flag 
FLD a reset condition from the slow lane noting that there is in a deviation inclination. However, 
since lane deviation prevention control is not performed when the car instability flag FCS set up by 
said step S4 is in a set condition, or when the lane modification decision flag FLC set up at said step 
S5 is in a set condition, in these cases, absolute value |XS| of said future presumed lateral 
displacement is the lateral-displacement threshold value Xc. Even if it is above, the deviation 
decision flag FLD is made into a reset condition. 

[0032] Next, it judges whether it shifts to step S8 and a self-car is slowed down as lane deviation 
prevention control. When the value which specifically subtracted the lateral-displacement threshold 
value Xc from the future presumed lateral displacement XS first computed at said step S3 is more 
than threshold Xa set up using the function which becomes small gradually with the increment in the 
curvature beta of the slow lane shown in drawing 4 slowing down a self-car - judging - the 
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slowdown control actuation flag Fgs -- a set condition - carrying out -- otherwise, -- coming ~ being 
alike ~ it judges that a self-car is not slowed down and the slowdown control actuation flag Fgs is 
changed into a reset condition. 

[0033] Thus, when the value which subtracted the lateral-displacement threshold value Xc from the 
future presumed lateral displacement XS is more than threshold Xa, in order to judge that a self-car 
is slowed down and to set the slowdown control actuation flag Fgs, the curve of the slow lane ahead 
of a self-car is loose, and even when the future presumed lateral displacement XS is small, it is not 
necessary to slow down a self-car and to give crew sense of incongruity with this operation gestalt. 
[0034] Moreover, since a threshold Xa becomes small as are shown in drawing 4 , and the curvature 
beta of the slow lane of a self-car becomes large (for example, if a sudden curve appears ahead [ self- 
car ], since said threshold Xa will become smaller than the presumed lateral displacement XS of a 
self-car and the slowdown control actuation flag Fgs will be set), a self-car is slowed down and 
control prevention of the buildup of the presumed lateral displacement XS is carried out. 
[0035] Next, it shifts to step S9 and calculation setting out of the target yaw moment is carried out. 
Here, only when said deviation decision flag FLD is set, it is the target yaw moment Ms. Since it sets 
up, when the deviation decision flag FLD concerned is set Proportionality coefficient Kl decided 
from a car item Proportionality coefficient K2 set up according to the travel speed V shown in 
drawin g 5 The presumed lateral displacement XS and lateral-displacement threshold value Xc of the 
future computed at said step S3 It uses, the following two formulas are followed and it is the target 
yaw moment Ms. It computes. 
[0036] 

Ms=-KlxK2x (XS-Xc) (2) It sets in this operation gestalt in this way. In order to compute the 

target yaw moment Ms from the difference of the future presumed lateral displacement XS and the 
lateral-displacement threshold value Xc which are presumed from the run state of a self-car, The 
target yaw moment becomes large, so that the difference of the presumed lateral displacement XS 
and the lateral-displacement threshold value Xc becomes large, and deviation from the slow lane can 
be avoided certainly. 

[0037] In addition, when said deviation decision flag FLD is in a reset condition, it is the target yaw 
moment Ms. It is referred to as "0." Next, it shifts to step SI 0 and is left right wheel target braking 
hydrostatic pressure difference deltaPSF of an order ring. deltaPSR is computed. When said 
deviation decision flag FLD is in a reset condition, specifically, the left right wheel target braking 
hydrostatic pressure differences delta PSF and delta PSR of an order ring are set to "0." 
[0038] the target yaw moment Ms computed by said step S9 on the other hand even when said 
deviation decision flag FLD was set magnitude - responding - a case - a division ~ carrying out . 
That is, when absolute value |Ms | of said target yaw moment is less than one predetermined value 
Ms, only the damping force of an after left right wheel is made to generate a difference, and when 
absolute value |Ms | of the target yaw moment concerned is one or more predetermined values Ms, 
the damping force of a front and rear, right and left ring is made to generate a difference. Therefore, 
before left right wheel target braking hydrostatic pressure difference [ in case absolute value |Ms | of 
said target yaw moment is less than one predetermined value Ms ] deltaPSF is "0", and after left right 
wheel target braking hydrostatic pressure difference deltaPSR is given by the following three 
formulas. Similarly, before left right wheel target braking hydrostatic pressure difference [ in case 
absolute value |Ms | of the target yaw moment is one or more predetermined values Ms ] deltaPSF(s) 
are the following four formulas, and after left right wheel target braking hydrostatic pressure 
difference deltaPSR is given by the following five formulas. In addition, it is a conversion factor for 
T in a formula to convert damping force into KbF, and for a tread (to suppose that it is the same with 
an order ring) and KbR convert it into braking hydrostatic pressure, respectively, and is decided by 
the brake item. 
[0039] 

deltaPSR=2xKbRx|Ms |/T (3) deltaPSF=2xKbFx(|Ms |-Msl)/T ... (4) 

deltaPSR=2xKbRx|Msl|/T ... (5) again Before left right wheel target braking hydrostatic pressure 
difference [ in case absolute value |Ms | of the target yaw moment is more than upper-limit Ms2 (> 
predetermined value Msl) ] deltaPSF(s) are the following six formulas, and after left right wheel 
target braking hydrostatic pressure difference deltaPSR is given by the following seven formulas 
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[0040] 

deltaPSF=2xKbFx(Ms2-Msl)/T (6) deltaPSR=2xKbRxMsl/T ... (7 In this way, since the upper 

limit was prepared in before left right wheel target braking hydrostatic pressure difference deltaPSF, 
the yaw moment generated by braking/driving force control can be certainly made small, and it is not 
necessary to give crew sense of incongruity with this operation gestalt.) 

[0041] Next, it shifts to step SI 1 and calculation setting out of the amount of target slowdowns is 
carried out. Here, only when said deviation decision flag FLD is set, it is the amount Pg of target 
slowdowns. Since it sets up, when the deviation decision flag FLD concerned is set Proportionality 
coefficient Kv set up according to the travel speed V shown in drawing 6 The future presumed 
lateral displacement XS computed at said step S3, Lateral-displacement threshold value Xc used for 
the decision threshold of an alarm at said step S6 According to the following eight formulas, the 
amount Pg of target slowdowns is computed using the threshold Xa used for the decision threshold 
of the slowdown control actuation flag Fgs at said step S8. 
[0042] 

Pg=-Kvx (XS-Xc-Xa) (8) In addition, when said deviation decision flag FLD is in a reset 

condition, the amount Pg of target slowdowns is set to "0." Next, the target braking hydrostatic 
pressure Psi to each wheel is computed by shifting to step SI 2. Master-cylinder-pressure Pm read at 
said step SI When it receives and master cylinder pressure for rear wheels based on an order braking 
force distribution is set to PmR, When said deviation decision flag FLD is in a reset condition The 
target braking hydrostatic pressure PSFL to before left right wheel 5 floor line, wheel-cylinder 6floor 
line of 5FR, and 6FR PSFR It is both master-cylinder-pressure Pm. It becomes and is the target 
braking hydrostatic pressure PSRL and PSRR to left right wheel 5RL, wheel-cylinder 6RL of 5RR, 
and 6RR the back. It becomes both the master cylinder pressure PmR for rear wheels. 
[0043] the target yaw moment Ms computed by said step S9 on the other hand even when said 
deviation decision flag FLD was set magnitude and the slowdown control actuation flag Fgs set up at 
said step S8 ~ responding ~ a case - a division - carrying out . namely, the slowdown control 
actuation flag Fgs ~ a reset condition - it is - and said target yaw moment Ms the time of the self- 
car carrying out lane deviation leftward, when it is a negative value ~ each ~ the target braking 
hydrostatic pressure Psi to wheel-cylinder 6floor-line-6RR is give by the following nine formulas 
which add the left right wheel target braking hydrostatic pressure differences delta PSF and delta 
PSR of a ring before and after computing at said step S 10 to a right wheel side. 
[0044] 

PSFL=PmPSFR=Pm+delta PSFPSRL=PmRPSRR=PmR+delta PSR (9), on the other hand the 

slowdown control actuation flag Fgs in the state of reset and said target yaw moment Ms the time of 
the self-car carrying out lane deviation rightward, when it is a positive value - each ~ the target 
braking hydrostatic pressure Psi to wheel-cylinder 6floor-line-6RR It is given by the following ten 
formulas which add the left right wheel target braking hydrostatic pressure differences delta PSF and 
delta PSR of a ring before and after computing at said step S 10 to a left wheel side 
[0045] 

PSFL=Pm +deltaPSFPSFR=PmPSRL=PmR +deltaPSRPSRR=PmR (10 If it is in this operation 

gestalt, in order to make in agreement with the target yaw moment Ms to the lane deviation evasion 
direction the yaw moment which controls the damping force of a left right wheel according to an 
individual, and is generated on a car and to avoid deviation from the slow lane in this way, it is not 
necessary to affect steering actuation of an operator and to give an operator sense of incongruity.) 
[0046] Moreover, the slowdown control actuation flag Fgs is in a set condition, and it is said target 
yaw moment Ms. When it is a negative value, namely, the time of the self-car carrying out lane 
deviation leftward - each - the target braking hydrostatic pressure Psi to wheel-cylinder 6floor-line- 
6RR Left right wheel target braking hydrostatic pressure difference deltaPSF of a ring before and 
after computing at said step S10 While adding deltaPSR to a right wheel side, it is given by the 
following 1 1 formulas which add the value which multiplied by proportion **** kg it is decided 
from a car item that will be the amount Pg of target slowdowns computed at said step SI 1 to all 
wheels. 
[0047] 

PSFL=Pm+KgxPgPSFR=Pm+ KgxPg+delta PSFPSRL=PmR+KgxPgPSRR=PmR+KgxPg+delta 
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PSR (1 1), on the other hand the slowdown control actuation flag Fgs in the state of a set and said 

target yaw moment Ms It target-braking-hydrostatic-pressure-Psi(s). the time of the self-car carrying 
out lane deviation rightward, when it is a positive value - each - wheel-cylinder 6floor-line-6RR - 
While adding the left right wheel target braking hydrostatic pressure differences delta PSF and delta 
PSR of a ring before and after computing at said step S 10 to a left wheel side, it is given by the 
following 12 formulas which add the value which multiplied by proportion **** kg it is decided 
from a car item that will be the amount Pg of target slowdowns computed at said step SI 1 to all 
wheels. 
[0048] 

PSFL=Pm+ KgxPg+delta PSFPSFR=Pm+ KgxPgPSRL=PmR+KgxPg+ delta 

PSRPSRR=PmR+KgxPg (12) The target driving force of a driving wheel is computed by next 

shifting to step SI 3. With this operation gestalt, when said deviation decision flag FLD is set and 
lane deviation prevention control is performed, even if accelerator actuation is performed, it cannot 
extract and accelerate and an engine output is carried out. Therefore, target driving torque TrqDS 
when the deviation decision flag FLD is set is taken as the value which reduced the value according 
to the sum of the target braking hydrostatic pressure differences delta PSF and delta PSR of said 
forward rear wheel, and the amount Pg of target slowdowns of all wheels from the value according 
to the accelerator opening Acc read at said step SI. That is, the value according to the accelerator 
opening Acc is driving torque which accelerates a self-car according to the accelerator opening Acc 
concerned, and the value according to the sum of the target braking hydrostatic pressure differences 
delta PSF and delta PSR of an order ring and the amount Pg of target slowdowns of all wheels is 
damping torque produced by the sum of the target braking hydrostatic pressure differences delta PSF 
and delta PSR and the amount Pg of target slowdowns of all wheels. Therefore, the deviation 
decision flag FLD is set, and when lane deviation prevention control is performed, engine torque will 
be reduced by the braking torque produced by the sum of said target braking hydrostatic pressure 
differences delta PSF and delta PSR and amount Pg of target slowdowns of all wheels. In addition, 
target driving torque TrqDS when the deviation decision flag FLD is reset becomes only a part for 
the driving torque which accelerates a self-car according to said accelerator opening Acc. 
[0049] Next, it shifts to step S 14, and while turning and outputting the target braking hydrostatic 
pressure of each wheel computed at said step S12 to said braking hydrostatic pressure control circuit 
7, after turning and outputting the target driving torque of the driving wheel computed at said step 
S13 to said driving torque control unit 12, it returns to a main program. According to this data 
processing, the presumed lateral displacement XS of the future that are not in a steep-turn condition 
and it is not [ and ] intentional lane modification of an operator, either is the lateral-displacement 
threshold value Xc. When it becomes the above A self-car is judged [ tending to deviate from the 
slow lane and ], and the deviation decision flag FLD is set. Said future presumed lateral 
displacement XS and lateral-displacement threshold value Xc It is based on a difference and is the 
target yaw moment Ms. It computes and is the target yaw moment Ms. The damping force of each 
wheel is controlled to be attained. Since the travel speed of a car is slowed down by damping force 
by this while the yaw moment which prevents lane deviation on a car occurs and lane deviation is 
prevented when for example, a steering input is small, it becomes possible more to prevent deviation 
of a lane safely. Moreover, with this operation gestalt, since an engine output torque is reduced and 
the travel speed of a self-car is slowed down while lane deviation prevention control is performed, it 
becomes possible further to prevent deviation into a lane safely. 

[0050] moreover - if the deviation decision flag FLD is set with this operation gestalt - the future 
presumed lateral displacement XS to lateral-displacement threshold value Xc the value which 
reduced the threshold Xa - being based - the amount Pg of target slowdowns While computing 
When the value which subtracted the lateral-displacement threshold value Xc from the future 
presumed lateral displacement XS becomes more than threshold Xa Since the damping force of all 
wheels is controlled so that it is judged that it is necessary to slow down a self-car, the slowdown 
control actuation flag Fgs is set and said amount Pg of target slowdowns is attained For example, 
since the yaw moment which a self-car is slowed down when a curve sudden to the self-car front' 
appears as shown in drawing 7 a, and the future presumption lateral displacement XS becomes large, 
the presumption lateral displacement XS concerned becomes small, and is generated by 
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braking/driving force control becomes small, it is not necessary to give crew sense of incongruity. 
Incidentally, although a sudden curve appears ahead [ self-car ] and the future presumed lateral 
displacement XS is large, drawingj b is the case where a self-car is not slowed down, and since the 
big yaw moment occurs by damping force control, it will give crew sense of incongruity. 
[005 1] Next, the 2nd operation gestalt of the lane deviation arrester of this invention is explained. 
With this operation gestalt, data processing performed by the braking/driving force control unit 8 of 
said 1st operation gestalt is changed into the thing of drawin g 8 from the thing of drawin g 2 of said 
1 st operation gestalt. Data processing of this drawin g 8 contains many steps equivalent to data 
processing of drawin g_2 of said 1st operation gestalt, gives an equivalent sign to an equivalent step, 
and omits that detailed explanation, this - drawing 8 ~ data processing ~ **** - said - drawing 2 — 
data processing - a step - S -- eight -- S9 -- S -- 1 1 -- and -- S - 12 - a step - S -- eight -- ' -- S9 -- ' 
— S -- 1 1 and - S -- 12 changing - having --**** . 

[0052] Among these, in step S8\ a part to make it small is computed by generating the yaw moment 
in a part to make it small by slowdown of a self-car among the differences of the future presumed 
lateral displacement XS and the lateral-displacement threshold value Xc, and the direction which 
avoids deviation from the slow lane of a self-car. It is [ the rate Hg of an assignment of the 
slowdown control specifically set up using the function which becomes large gradually with the 
increment in the curvature beta of the slow lane and the increment in the transit vehicle speed V 
which are shown in drawing_9 , the future presumed lateral displacement XS computed at said step 
S3, and ] the lateral-displacement threshold value Xc. It uses and amount of slowdown control 
assignments deltaXg and amount of yaw moment control assignments deltaXy are computed 
according to the following 13 formulas. 
[0053] deltaXg=Hgx (XS-Xc) 

deltaXy=(l-Hg) x (XS-Xc) (13) Next, it shifts to step S9' and calculation setting out of the target 

yaw moment is earned out. Here, like the 1st operation gestalt, only when said deviation decision 
flag FLD is set, it is the target yaw moment Ms. Since it sets up When the deviation decision flag 
FLD concerned is set Proportionality coefficient Kl decided from a car item Proportionality 
coefficient K2 set up according to the travel speed V shown in said drawin g 5 Using amount of yaw 
moment control assignments deltaXy computed by said step S8\ the following 14 formulas are 
followed and it is the target yaw moment Ms. It computes. 

[0054] Ms=-KlxK2xdeltaXy (14) In addition, when said deviation decision flag FLD is in a 

reset condition, it is the target yaw moment Ms. It is referred to as "0." Moreover, in step SI 1', 
calculation setting out of the amount of target slowdowns is carried out. Here, like the 1st operation 
gestalt, only when said deviation decision flag FLD is set, it is the amount Pg of target slowdowns. 
Since it sets up Proportionality coefficient Kv set up according to the travel speed V shown in said 
drawing _6 when the deviation decision flag FLD concerned is set According to the following 15 
formulas, the amount Pg of target slowdowns is computed using amount of slowdown control 
assignments deltaXg computed by said step S8\ 

[0055] Pg=Kvxdelta Xg (15) In addition, when said deviation decision flag FLD is in a reset 

condition, the amount Pg of target slowdowns is set to "0." Next, the target braking hydrostatic 
pressure Psi to each wheel is computed by shifting to step S12\ Master-cylinder-pressure Pm here 
read at said step SI like the 1st operation gestalt When it receives and master cylinder pressure for 
rear wheels based on an order braking force distribution is set to PmR, When said deviation decision 
flag FLD is in a reset condition The target braking hydrostatic pressure PSFL to before left right 
wheel 5 floor line, wheel-cylinder 6floor line of 5FR, and 6FR PSFR It is both master-cylinder- 
pressure Pm. It becomes and is the target braking hydrostatic pressure PSRL and PSRR to left right 
wheel 5RL, wheel-cylinder 6RL of 5RR, and 6RR the back. It becomes both the master cylinder 
pressure PmR for rear wheels. 

[0056] the target yaw moment Ms computed by said step S9' on the other hand even when said 
deviation decision flag FLD was set magnitude - responding - a case - a division - carrying out 
therefore, said target yaw moment Ms the time of the self-car carrying out lane deviation leftward 
when it is a negative value - each - the target braking hydrostatic pressure Psi to wheel-cylinder ' 
6floor-hne-6RR is given by the following 16 formulas 
[0057] PSFL=Pm+KgxPgPSFR=Pm+ KgxPg+delta 
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PSFPSRL=PmR+KgxPgPSRR=PmR+KgxPg+delta PSR (16), on the other hand said target yaw 

moment Ms the time of the self-car carrying out lane deviation rightward, when it is a positive value 
-- each -- the target braking hydrostatic pressure Psi to wheel-cylinder 6floor-line-6RR is given by 
the following 17 formulas. 

[0058] PSFL=Pm+ KgxPg+delta PSFPSFR=Pm+ KgxPgPSRL=PmR+KgxPg+delta 

PSRPSRR=PmR+KgxPg (17) According to this data processing The presumed lateral 

displacement XS of the future that are not in a steep-turn condition and it is not [ and ] intentional 
lane modification of an operator, either is the lateral-displacement threshold value Xc like said 1st 
operation gestalt. When it becomes the above The future presumed lateral displacement XS to 
lateral-displacement threshold value Xc The value which reduced the threshold Xa, And it is based 
on the rate Hg of an assignment of the slowdown control set up using the function which becomes 
large gradually with the increment in the curvature beta of the slow lane and the increment in the 
transit vehicle speed V which are shown in drawin g 9 , and they are the target yaw moment Ms and 
the amount Pg of target slowdowns. It computes. The target yaw moment Ms and the amount Pg of 
target slowdowns The damping force of each wheel is controlled to be attained. When high-speed 
transit of the sudden curve is carried out thereby, for example and the yaw moment of a self-car is 
large While the curvature beta and travel speed V of the slow lane become large and compute small 
amount of yaw moment control assignments deltaXy Since the yaw moment which a self-car is 
slowed down and generated by braking/driving force control becomes small even if the future 
presumed lateral displacement XS is small in order to compute amount of slowdown control 
assignments deltaXg greatly, it is not necessary to give crew sense of incongruity. 
[0059] In addition, each sensor of drawin g 1 , the camera controller 14, and step SI of data 
processing of drawing 2 constitute the run state detection means of this invention from an above- 
mentioned operation gestalt. Step S3 of data processing of drawing 2 constitutes the amount 
presumption means of deviation like the following. Drawin g 2 and step S9 of data processing of 
drawin g-8 , S10, and S9' constitute a braking/driving force controlled- variable calculation means. 
Steps S8 and SI 1 of data processing of drawin g 2 and drawing 8 and SI 1' constitute a slowdown 
controlled-variable calculation means. The braking hydrostatic pressure control circuit 7 and the 
driving torque control unit 12 of drawing 1 constitute a braking/driving force control means, and step 
S9' of data processing of drawing_8 constitutes the amount calculation means of deviation evasion 
assignments. Moreover, the gestalt of the above-mentioned implementation shows an example of the 
lane deviation arrester of this invention, and does not limit the configuration of equipment etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. ' 

2 **** shows t h e wor( j w hich can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g-l] lt is th e outline block diagram showing an example of a car which carried the lane 
deviation arrester of this invention. 

[ Drawing 2] It is the flow chart which shows the 1st operation gestalt of information data processing 

performed within the braking/driving force control unit of drawing 1 . 

[Drawing.!] It is the control map used for data processing of drawing 2 . 

[Drawin gJJ It is the control map used for data processing of drawing 2 . 

[DrawingJL] It is the control map used for data processing of drawin g 2 . 

[ Drawin g^] It is the control map used for data processing of drawing 2 . 

[Drawing 7] It is the explanatory view of an operation of data processing of drawing 2 . 

[ Drawin g_8J It is the flow chart which shows the 2nd operation gestalt of information data processing 

performed within the braking/driving force control unit of drawing 1 . 

[Drawing 9] It is the control map used for data processing of drawing 8 . 

[Description of Notations] 

6floor-line-6RR is a wheel cylinder. 

7 is a braking hydrostatic pressure control circuit. 

8 is a braking/driving force control unit. 

9 is an engine. 

12 is a driving torque control unit. 

13 is a CCD camera. 

14 is a camera controller. 

1 5 is an acceleration sensor. 

1 6 is a yaw rate sensor. 

17 is a master-cylinder-pressure sensor. 

1 8 is an accelerator opening sensor. 

19 is a steering angle sensor. 

20 is a turn signal indicator switch. 
22floor-line-22RR is a sensor whenever [ wheel speed ]. 
23 Vehicle Inside Story News Presentation Equipment 
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fc* MMlJw«5J8W-C*>S*(li4BlBS±36«tt, 3 

6jftK*»3e*at, «rE3fcift**t3e^a-c»a$jxfc 

M^fHBnAM«ftfr)FUi"5ffiKUAM«ftffU^a 

MEiaittfi^^aTgLffi^n^i&ittajt^iatcs 

S«*M»**ffl^afc, lWEMKft^WHWlKai^a 

x»fflstLfc$iji?B^$ij«a&^HtE^5i®j«ft»m^ 
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[0 0 0 7] »*a|[2^4R5»Wtt, M #1 i 

S*»b * MW^a "X? Jfttl S tt -5 «HB!Bi * »J» * 4: 8E JE -T S 

[ 0 0 0 8 ] Sfel^ W**3JC«5»W#4, lft*«2 
iT/5*JK«i*W«i**r/hS<a3Ei-5 4:*^ ffllBMar 

ftow** rn^a -eg ta $ tt 5 wjtb^ mm & * * s < 

[0 0 0 9] "Sfc, »*3S4^«53BMtt. »#«17!> 

BtB»jfcSw-*3^T, «riB«a«j«*imi*att, mis 

[0 0 10] W**6^«5»Mtt. tf*^5(C 

SSEfcti^att, (WrlE*fT«IB*tH*a-c*fflStbfce*: 

*ff a* b *je s 6 « a mm<o Mftmmz 

[0011] M3K4C8I^A5%nn. if ^ 175 

[0012] 
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[0 0 13] n*92l^ffi£«giTa>£^&tt 

[0 0 14] £<bi:: s M*«3lctt£«aTNb*ttR& 
ir N «y»*fB«l*S:*ft<aC3Ei-afc«), ^J^LtfSSlW 

[00 15] »*«4^ffiS»MT*>5*:»i8iJK 

[ooi6] *tc, m#m6izmz>ftwx-&>z>&mmL 

*S^oix-c«nE«S«[Sr/>S<-t-*fcJ5>, WAffi* 
3&sgi*t/ti:#l^tta*W*s*KaSixT, a^M^j&flttS 

[0 0 17] ^^c, M*48Ktt«Bn-Cft>5m&H 
50 SCMt^H-^-^ ^ h^r, *)86aiBllH]iB*fp)^o 



5 

[0018] 

1 H^fi^^EI®(-^<3^Tl^0^-r5o Ell 

S:ffi-e*>!9, ^Jiib^a^> M^li^, 
[ 0 0 1 9] m^<0^\ li^U-^x^K 2Hy- 

F L~ 5 RRtDG-yt^—zUis}) F L-6RRl:ft 

3-*^-/l->y F L-6 RR^O^^^^iJibMfr 

3§7I*]T\ -/U V U > ^ 6 F L - 6 R R (OfflBI 

[0 0 2 0] ffirlS$lJ»«E»:ffi$WlElSS 7 tt, T 

tt, — A^>y >-^6 FL-6RROfflftffift:E 

ft, i«*TltlftE-rsrfc3&s-e#6J:5^*|j«SixT^ 

^ h v -jv=l=. y h 8 <7D*iJBatft:ffiffl^fit^jS CT 

i-*. 

[0 0 2 1 ] AV^SDjHEtt 
figs 1 OCDjttR^Sgit, ffiOTcxn y h/W< 

it$)5ifi5RL, 5 RR^tOIEBi h/u^S:S!|^-fS 
/U^-y hl2li, *34T\ SeftttT-fcSSttSRL. 

* # br l 6 lEfjfSi h ^ ^ ft- mm -r a . 

[0 0 2 2] Sfc, ro^Mlwfi, i*ffiOjfefT*»ifc 

fetf^JMBKir^lffc IT, CCD^^713M^?> 
7 = ^hD-7l4$:I^.ri^ fl :(7)^>7=iyhD 
-7 14-Cfi, CCD** 7 1 3-Cffi*.fcS*Wm:&<0 
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[0 0 2 3] roSWcrt:, &*WWS£1-3lffl 

-r***>JJ y^EPm ft&ttJ-TS-^^v'y V^JEir 
SAccSrSltbi-ST^ir/u^Sir^lM 8, ^r7yy 
9 N 5 F L—5 RRC0lH]fis3iff. ^IB^ffflilSV 

wi (i = FL-RR) *&&Tz>m>wmm±^2 2 f 

L-2 2RR, *fpJiS^»^J:S*rtjffi^«f^4r»tti-r 

■£tz. mriE^y 7 = ^ ha-7 1 4x^m^ntii^nm 

^ =r>- h p— /u^-^i-/ h 1 2fi6H9S^BB h/w^T 

BP*,. a-u-h* ,J WWma§EYg, «feJKA6. 3-^ 

h \Z-TtiX ^ 5 t # ICjEH fc * 5o 
[0024] ^ t^^^^u-y^ 

ry^dO^T, H207P-ff-H:«oTRflt 
5 0 C<^ffl[Wft!fS<i, «A.tf 1 0msec. S(DBfT^-y->-^ 

40 [0 0 2 5] ZVmW&mX'te, xf^fy/Sl^ 
b<0&Wf— ^ftK*atr. ItllE^ir^ 

^Tw. 7 = V h n — 9 1 4^60*tf*l*»cSti- 

fT*»^ft^3, 3feffWMiLS:R*atf, 
50 [0 0 2 6] i!fel:7r^S2l^fTU, MlE^xy 
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i-cK*aA/^45-**ta«Vwi0 5*>, ^SEBjWT- 
Miwttu WlE^^y^s i"CflE*aA/^a*iiif03feff* 

[0 0 2 7] 

XS=TtXVX U+TtXVX0) H-x (1) 

rr-c\ TtttW*tt««E«Jfttlffio<c8(W?iw-c*>9, 

B$ m T t ^ S liCM co ^f? SMg V & 9k C Z> t wiJj m% 
S6Bttc*5 0 o$»k *a*WTt««D*ff 

[0028] fti:^T5//S4i:»tTtt, MlWflgo 
M^S*7 7^FCS«y-fes/ h-rs. **5, rattan 

[0 0 2 9 ] ^i^T^/S 5f^»fir It, M^<DM 

mwm%?f? 0 MrftMzn, awa^y^s 

Lfti^ i # fcliWME JEWWr^ 7 ^ F LCtt ytyhftU 
[0 0 3 0] W^7 l y7 , S6l3ffLT, £*PW*jfe 

BfSO«RffiBIMtXc (0>J;ttfO. 8 m) J£A±-Cfca 

(Dt-tZo «TE«S«aE(fco*6*Mt I XS I <h« 

Sffiffifl-ffixc t^WH^ttSTO^tfSrftfc-tTt J: 



(5) M2 0 0 3 - 1 1 2 5 4 0 

■^f y ^STRttTt-fc^. *8EflfcHJMtXc 

& i co^i l 0 «o¥#tt cfc* t mfem 

(08*.«O. 8m) ^<0 5*>^Sl^^fflt^K^L"Ct 
[0 0 3 1 ] m^ryZTS 7fc»fTL-C, 

70 I xs «riB«^ffiPfi#fflxc j^±-eft>5t#icg 

ttE^fy^S 5^KSLfcW»«3E*iJW7 9^FLC*s 

*MB: I X S I d5«SffiKiMtXc £JL±-CfcoTt>jfcBtspJ 

[0 0 3 2] fti:^fj/rs8l:8fftr, SSk&JBUS 
ihftij*? ^ ITS *W<JD«3IS:fT 5 a*5j&»fl)*J»«:ff 5 . 

i-^i-*fT**i<7) * * js <r>mx\ t m^Am\z^ £ < 

B8»*:JB^TRSS;h,S L#^ttXaJEA±-C*fc* 

[0033] *jtlfi*llB-Ctt, «*(^itS 

«^ffiX S ^e>«acffi«JMtXcft«Dfcft*s L^^ffi 

Wifift<DfeftMB<D% — 7'fc'i&f?frX*h'DX, m&<Ofe 
temXiSL X S *s /J> $ V ^ t # I- * t- S ^ «:« 5S LTL^ 

[0 0 3 4] *3t, g]4(^^:-rJ: 5 g^McO^fT^: 
*JISL#u^XadSg4:HO«*«aS(feXS J: 19 fc/hS 

<*or, aa»o«9^»7^^Fgs*5-tiy hstt^fe 

i*M*s«aSixT«S«affiX Stolid jjjjsijbs 
[0 0 3 5] Wc^f^yS9l^ffLt, @tfS3-*r 
^FLD^iry hStuTv^i #t£*rw-B«3— 

50 1 Hsjcsi-jfeffaavicjci^TKjesttstbw 
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«$CK2 t, WE^s^S 3T-*UStL^i 
S«fiXSh ttXttfiMMEXc fcfcfliioT, Tie 2 

[0 0 3 6 ] 

Ms = -K1xK2x (XS-Xc) (2) 

£«9£ffix s &«KttRJMtxc£0ft*s*d < 

if a«3-^-> v KjWc# < ft 9, 3feff*»3&*e>^>ifc 70 

M,&»sit::[Ei«-r* r t 5 0 

[0 0 3 7] ftfe\ IWEifcBtipJW^^^FLDdsy-fey h 
WCfc^^CllSIa-^-yyhMs fi "0" <b 

a«fMft**EEftAPSF , A PSR£H£fc!1-5o Jlfrltt 

SRfct "0" <bt-5o 
[0 0 3 8 ] «TEifcllft2M»79^FLD*s-fes/ b £ * 

A PSR= 2 X KbRx | Ms | /T 
APSF=2XKbFx (|Ms | -Msl) 
A PSR= 2 X KbRx | Msl | /T 

*fc, a«a-*-> >- hojftasMt | Ms i ^jipmm 

s2 Ogf^ffiMsD £JL±-C*>5tt^lWfc*ltS««M» 
iJfcftffi X A P SFttTE 6 &;fc&!§i g WfHttttfrE 

^A PSR«TE7^T^^.6tb6. 
[0 0 4 0] 

APSF=2XKbFx (Ms2~Ms1) /T (6) 

A PSR= 2 XKbRxMs1/T (7) 

^A P.SFi::±ltttt«:Rttfcfc«>. BBBABWI^ioT 
[0 0 4 1] te^ry^Sllll^fflT, 

s^r^tu^s-r^o ::xu HtrEj&B&WKfr^^FLD 

•tZ><DX\ aKjfciltWWr^^^FLDs&s-t y h SixTi^* 

WflSftKv t. ME^fy^S 3T?JWJSixfe#*^) 
ittJEfltffiffiXSts ifrE^xs/^S 6tfi(Oflf t# 40 
vMiEfcffi^^^lfS^ffiPS^MXc iE^f^S 
8 TJBefMWfMKi? 7^Fgs<0!RIWrU#^tt^fflif^e)tt 

apg^SLtH-r^o 

[0 0 4 2] 

Pg=-Kvx (XS-Xc-Xa) (8) 

ft*5, flfE5ftKW»7?^FLDj&sy-fc y h^fig^foS £ 
S«wttB»«aa:Pgtt "o" fc-f-S. Sclc^xy^S 
1 2i:gfflT, «-^f&-^gtiS'jai5Sft:iEPsiS:»il 
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SP*>, ffiE@»3— ^e— > V hoj&fctffi | Ms J *sgffS 
3S£S-g\ ^^gl3"^-.yyh(7)Wlil|Ms Is&s 

IK I Ms | *SBf36ttMs1*»-efc5fc*offife*«B« 
$iJ«j^*/EHA PSFH "0" t?*>0, i^illtll) 

3-^e-;* V htf>J6*tffi I Ms | *5]?fS<tMsieL±l?*> 
5 i # <7>mrfc&$§ g 8&«ffl)Sc#JE2£ A PSFfiTE 4 ^ 
T% «&*HS«80«i«Eft:JESA PSRttTE5*-e#x. 
btb^o ft*3, S^TJ* h K (tt«(t"Cntii- 
5) . KbF, KbRte, Mlb£frHlbXftEK:ftff 

S 0 

[0 0 3 9] 



(3) 



/T 



(4) 



(5) 



^^JESrPmRi: Lfc^S, fl(f E&JBM^JSt 77^F LD^ 5 y 
■fey httW-*>5t#tCtt. t(r&*®5 FL, 5FRW 
^-;^y^6FL, 6FR^<0BWW»«#ffiP 
SFL . PSFR tt*fc^^^->y ^EEPm £ft9. 
&*$|5RL, 5RRC0^>f- A->y y^6RL, 6R 
R^^i»S"J»a£ft:JEPSRL . PSRR l4#fc«lM!-r* 
* ->y :^JEPmR£ft<5. 
[0 0 4 3] -3f. ttEauyRIWr^^^FLDds-fe-y 

s § ttfe*aswfp» ^ 7 ^ f gs ^ fas i:ti^it * 
^t^o ai*j. KaSBywfWtt^^^Fgs^y-fey h«* 

T\ JLo N mTE@«3— ^e— > ^ hMs ^^ffir*fo5^ 

#co^&^><— /u~>y y^6 F L — 6 RR-^asffiijftSi 
frEEPsifl, iE^r^ys i o-eifffl saffian*? 

fe**lB«M«iac*ffifiA PSF. A PSR^*-$iiR!j(r^D» 

[0 0 4 4] 
PSFL=Pm 
PSFR=Pm + A PSF 
PSRL=PmR 

PSRR= PmRH- A PSR (9) 

:m:*fl, «a«HWff»7 7^FBs*sy«ts/ 

T% J.o, fTES^s-^-^ v hMs ^EttT-fcSfc 
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;fe*ttS«*y»»#£ESA PSF S A PSRSr&ipS^iJlciDS 
i"5Tfai oare^fetta. 
[0 0 4 5] 

PSFL=Pm + APSF 
' PSFR=Pm 
PSRL=PmR + APSR 
PSRR=PmR (10) 

«Ftr. 

[0 0 4 6] MiaiBWfWi^^^Fw^-trsy htt 
1BT\ J_o N Mf£g^3--e-^ >- hMs 

i:#<75#*-f-/u$/y FL-6RR^<fcBffifflJ!tb 
««EPsite N MfS^x^^S l 0T?»mSixft:J(r«|| 
a££ttSffiMttttfflESA PSF x APSR^*$&ffl(c 

an*-*-*^^ «hb^^3/^s i l-ewajsttfesw 

[0 0 4 7] 

PSFL= Pm +Kgxpg 
PSFR=Pm + Kgxpg-f APSF 
PSRL= PmR+Kgx Pg 

PSRR=PmR+KgXPg+APSR (11) 

_i_o N ttjisg^a-^-^ > hMs ^Stt-CfcSfc^s 
#*>f — /t-v-JJ ^6 F L — 6 RR^<Og«»li!iiKflcJE 

psl ttiB^^^ys 1 o-c»msttfc«ra*t<ofe*ifc 

E«*iJft«MWESA PSF N A PSR4r&ttfflOJCiD*-f-5 4 

atria* T^r/s 1 ir-jfttiSttfcs««5S*pg 

i^Dff-T^TIEl 2j£ l X$-z_btlZ> 0 
[0 0 4 8] 

PSFL=Pm + Kgxpg+APSF 
PSFR= Pm + Kgx Pg 
PSRL= PmR+Kgx Pg+ A PSR 
PSRR= PmR+Kgx Pg (12) 

WtB-TS. ****«-Ctt, MIBaBMaJW^^^FLDs&s 

ot«t'#/i<n, fifcT, ifc||ft*]»7 5^FLD36S 
-try h £nT^5fc#<DBaMHtt h/i^TrqDSfl, ffifB 

ffiKMSHrosaiMttRflcEaEAPSF. APSRi: 
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r^-t^BHSAcc^ffi:i:*CS«:MS:iPaS-r5iE[BJ 
TfctK «f»lt^i«fWltt«tft:flESlAPSF, A PSR4 

*iioB««se*pg4 0Dfttcjscfc»4rt, aaiftyu 

fficftffi^APSF, A PSR4^:SI&coa«aaft.PgtO 
fcttatftfctt, Mf5aM^iJffij«c*iE^APSF, A PSR 

70 4±*(t^a««a[*Pgt<ofd^J:oT*D5*J«i h 

%<VB^mW) h/l-^ TrqDStt, jffiET ^ ir/UBflff A cciz 
[0 0 4 9] ^fl^f^ys 1 4^^fTL.T, ItitZ^T 

ry-fs 1 3x»mzthtzmmtii<D8mmth h/u*srw 

E&Sb h/U^nv hD-/^^i/ h 1 1\Z.fatfX\tiJ) L 
20 T^6>>fy/o^7Al:lI)l|lt5, ^SMM&SfcJ: 

5«WJcfc5 4«»*ixTjftI^Wr75^FLDds-frj/ h 
©»:J^^TI«3-*-> >- hMs SrJSttiU 

30 3&538&LT«lifclttdS|SJhS^S4*J^ Sa»*i^io 
Ttt. *«j&BlKJl:»J»^fT^tLTi>SWtt, 31 ^v?^ 

h/^* s i»sixTa*M<03fefTa*ds«asix 
[0050] izt^ znmmmm-ett* ikmpm??? 

FLD*s*y HSttSfc, #*<G*«tt*{fcXSa>6«£ 
ftPfilMfXc t L#^fflXatSr«lS^:ffl:ic£^iNTg 

S ^€>«Kffi»IMtXc*« ISfcttds L§ i vjEXaEJLb 4 

^*a*'JW(^ft7 7^Fgsds-fe > h ztis m&smmm 
^sftsattr, »*^«fi«aeffl[xs^*#<*ofct# 

irtt, S*HdSj«iSS*tTSB«S«8eittxs*S/>S< 
ft 9* «HHBA»J«lliJ:oT38±i-5 3— his 

50 ic, U7b(i, &*pn»*fc*4*-^dsa*tT, #5^ 
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[0051] ?k\z x *&*ji<nmm&NiV5±mm.(Dm 2 n 

ttJFXHSd** WEJBl JI«i»ttOBB2<Dt,03ft>P), 12] 8 

S 1 HM^flg^H] 2 ^JSS^St IH^co^-r y-f*& < 70 

MiBE12<D^a[^^^7 i ^ys 8, S9, SUM 

sn^^f^ss' % S9* s sir &u<s i 

[0 0 5 2] C<7)5*>, ^rs//S 8' -eji, #3fetf>f£ 
^tJEffiXS^ «85ffireJMSXc fcSrJB^T, TIE 1 

ffiy»»a»Axy*r*ttsi-s 0 

[0 0 5 3] AXg=HgX (XS-Xc) 
AXy= (1-Hg) X (XS-Xc) (13) 

»u»«i-*. ccm ii^w^ti:, mt 30 

IEiftlft*iJWT7 7^FLD*s-tr * h $nt^5^tl:^t@ 

cxKfcisti&ltmtUkKi t, ffrfs^ry^s 8 ' 

[0 0 5 4] Ms=-K1 X K2x A Xy (14) 

&*3* ffirfSa&Bi*lJWT7 7^ r FLD*S]J'fey Hfttt^fcSt 40 
^HfilSa-^e-^y hMs n "o" £-T£ 0 

FLDriHr*;/ h SttT^S ^ £ IfltttX fPg £ 

1^5 fc ft Mil, WISE] 6 \^-t7£ftm!gV\z.fc£X&m 

^fe®5i$ij^aaAxg<hSrffl^-c > tieis*^ 

oTHSjgc5gfiPg4r^ttJi-5o 

[0 0 5 5] Pg=KvxAXg (15) 50 
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**3, fflHB*l!l*JBr7 5^FLD^y -fry h«fflfc*>5i 

#^ttB««aapg*± "o" ^-r-5o rki^s^s 

12' tc^frLT, #*Ht^«)iaiMn8e0:EEP6ifrir 

tors. ::m »i^**»<Btm«^ mie^x 

^^S 1 T'SS^A/^c-r^^ v-y y^EPm KatU 
M^SHSIj*ia^tcS<3< f is V :/^j££PmR 

fcLfcfc*, «TEifcBlWBfr7 7^FLD^yir-x httttfc 
&3 £ SKI*. 5 F U 5FR^$^f-;k>!J 

^6FL, 6 FR^WB PSFU PSFR 

fl^tc-v** c/y Pm !&£;£i&5R 

fflttiftfttEPSRL , PSRR tt&lz&ffim^ >^ 
JEPmR<i:/^5 0 
[ 0 0 5 6] miaiftBl!WK7 7^FLDds-fey h£ 

SgftffiPsiteTfEl 6*tT^;i<b*L6 0 
[0 0 5 7] PSFL= Pm +Kgx Pg 
PSFR=Pm + KgXPg+APSF 
PSRL= PmR+Kgx Pg 

PSRR= PmR+Kgx PgH- A PSR (16) 

k%<D&*<<{—jUi/y y^6F L~6 RR^oaa*iJKi 
SffJEPsiHTISl 75tT^^_^tt6 0 
[0 0 5 8] PSFL= Pm +Kgx Pg-f A PSF 
PSFR= Pm +Kgx Pg 
PSRL= PmR+Kgx Pg-h A PSR 
PSRR= PmR+Kgx pg (17) 

< . JLo#5fe<oit^«i^ffix S ^WSEttRJMtXc K± 
IXc £ L#lMiXa£ S:t>*E] 9 t^^f^ 

»»ta*AXg**#<H[tBi-5fc«) % 

fitXSdS/h* <Tk SXPf^icasttTMKIbAMW 
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[0 0 5 9] **5, ±lEHlt*fflt?tt, mi<D^>^ 
t£^> H2 0iSS«! ! I^f77 , S 3 #jfcBUMftJ6*« 

1' ftSMXMttflJFttJ^JKtMtU EI 1 ^fOffiiSt^JE 

S9' ^iftniB]a»afltiFU7S«r«iALru^fi. * 

M 4: » -flKMHMt El -efc 5 o 

[0 3] I2i20^^(C^^ib^5W-7^^ , T*fc 
[0 4] ^2^a^^(r^^^^ / 5^^^^ , T-fc 
[0 5] H2<oaiJf« ! 3a^ffl^?,ix5M»"^y^-C*) 
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[0 6] 2 (DSg^li:iiMbti5M-7 
[0 7] H2^«||[«!a<Of^fflO|ftWH-C*>«. 

[0 8] rnKDummfi^i' v*—ji>3L~y hrt-rn^ 

[0 9] H8^«»*Q!aiiffli^^5IWHI-r 

6FL-6 RR(W^-/k>!) 

7 f48iJ»«tft:ffiS«»[p]K 

8 jiSOSEBj A = y Y o y h 

9 lim^c/ v 

1 2 filEtb h/l"£ => V h P-/U^r: 7 h 
1 3fiCCD^7^ 7 
1 411$* 7^^ 

l 6(13 — hi?>-lf 

1 9tt»jteA-fe^+ 
22FL-2 2RRfi*:(iXSir^ 

2 3 
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X 



X 
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X 



X 



x 



HaticDBflieitoffu 



C 



1 



^S2 
^S3 
^S4 
^S5 
-S6 
-S7 
-SB' 
-S9' 
-S10 

-sir 

-S12' 
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(a) 





(51) Int. CI . 7 MUG* 
B 6 0 R 21/00 

6 2 6 

6 2 7 
Z Y Y 

B6 0T 7/12 
G0 8G 1/16 

{iimmm mm m 

1 1 mm&m&& j 1 1 e ^bt 2 # & 0 g 



F I 

B6 0R 21/00 



B6 0T 7/12 
G08G 1/16 

F 



6 2 4 G 
6 2 6 A 
6 2 6 E 
6 2 7 
Z YY 

B 

C 

3D041 AA31 AB01 AC26 AD10 AD47 
AD50 AD51 AE03 AE12 AE41 
AF01 ' 

3D046 BB25 CC02 DD03 EE01 FF04 
GG02 G606 HH05 HH08 HH16 
HH17 HH25 HH36 LL02 LL05 
LL17 LL46 

5H180 AA01 CC04 CC24 LL09 
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